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[locTaHoBKa 3aga4ym

Paccmatpusaem cxembl u3 \/, A\ (c HeorpaHu4eHHoi
BXOASILUENA CTENeHbo) 1 —.

Fny6|/|Ha CXeMbl — 3TO ANIMHA MaKCMMaJIbHOroO NyTM OT BXOA4a
CXEMbl K BbIXO4Y CXEMbI

OcHoBHasi MOAenb BbIYUCAEHWN: CXeMbl, riybuHa KOTOPbIX
OrpaHN4YeHa KOHCTAHTOM.

. n
Parity(x1, X2, ..., Xp) = X1 B X2 @B - B xp = » i1 x; mod 2.
Teopema. PyHkuus Parity He BbIHUCASETCS NOJNHOMNAABHOMO
pasmepa CXeMOii KOHCTAHTHOW rnybuHebl.
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[MpeobpazoBaHme cxembl

MpeobpaszoeaTk rpad cxembl B AepPEBO: pasMep CXeMb
YBEANYHNTCA B NOJTMHOMWANBHOE 4YNCNO pa3, rny6|/|Ha He
NOMEHAETCA.

npOHECTVI BCE OTpUUAHUA K NEPEMEHHbLIM, NOJIb3YACH

npasunamn ge Moprava: =\/x; = A —xin = A xi =V —x;.

Ecnm reiit \/ siensietcs Bxogom ans reiita \/, To nx MOXHO
obbeanHuTL B 0fMH reiiT. AHanorudno gns A.

Pa3buTb reliThl Ha ypoOBHM Tak, 4TODbI HAa KaXKAOM ypOBHE
Bbm bbl TONBKO reliThl ogHoro Tuna, u \/ n A\ yposHu
4yepenoBanunch Hbl.
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Pa3buneHne cxembl Ha ypoOBHM

e 0-ii ypoeeHb: BxopmHble nepemeHHble N UX OTpuLaHUS

e 1-n yposerb: Bce \/ ot Hynesoro yposhs. PuktusHbie \/ ans
TOro, 4ToDbI NOAHATL BXOALI MOBLILLE.

e 2-ii ypoBeHb: /\ OT NepBOro ypoBHsi.

[obaBnm Mexay HyneBbIM U NEPBbIM YPOBHEM (bukTUBHbIE /\ Anst
BCEX MEPEMEHHBIX, UCMNOJIb3YEMbIX Ha MEPBOM YPOBHE.






HanomuHaHne

Jlutepan — 370 nepemeHHasi uau ee oTpULaHNE

[N3BIOHKT — 3TO AN3BIOHKLNS HECKONBKIMX NuTepanos \/ /;.
KOHBIOHKT — 3TO KOHBIOHKLNS HECKOIbKMX uTepanos /\ /.
®opmyna 8 k-AHD: \/j Cj, rne C; — 3TO KOHBIOHKT U3 K
JINTEPaOB.

®opmyna B k-KH® /\J- D;j, rae D; — 3To AU3BIOHKT u3 k
JINTEPAJIOB.



Knro4yesasa nemma

Jlemma. (Switching lemma) MNycTb dyHkymus f Boipa3uma Kak
k-OH® dhopmyna, nycTs NOACTAHOBKA p Ha3Ha4aeT ciydailiHoe
3HaueHue CryYaiiHo BbIbpaHHbIM t > 5 nepemeHHbIM. Toraa ans
KaXoro s > 2 BbINOJHSETCS

S
Pr[f|, ne Beipasuma B Buge s-KH®] < <100k(nt)>
P n

Cneactene. KH® n JH® moxHO nomeHaTs mMecTamu.

~
-
o



[Moyemy u3 nemmbl BCe cneayeT’

n exopos, n® reiitos, rnybuna d.

np = n1/2", k,' = b2i+2

Mepeg i-m warom: raybuna d — i 4+ 1, nepemeHHbIX nj_1,
reifiTol nepeoro ypoeHs B ki-AH® (nnn ki-KH®D).

i~ war: cnyyYaiHoO NOACTaBUTbL N; — Nj+1 BXOAOB.

®PyHkuns B reiite nepsoro ypoeHs He B kjy1-KH® (uan
ki1

kiy1-AH®) c sBeposiTHocThio < (100ki”iT+’_1> —

. i+3
100k; kit < 1 b= 1 1
1721 pl/2i+2 ~ n2b 10nb"

1 ~
C BepoaTHOCTbIO 1 — 55 BCe reiiTbl NEPBOro YPOBHSA MOXHO

“passepHyTb’ (M ymeHbwuTb raybuny Ha 1).

Mocne d waroe: KOHCTaHTa, Ny NEPEMEHHbLIX. ITO TOYHO He
Parity.
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KapTuHkm
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MuHTEpPMbI 1 MaKCTePMbl

f — bynesa dyHKuUNA
MuHTEpM — 3TO MUHUMaNbHBIG NO BKALOYEHNIO Habop

JINTEPANOB, YTO €CAM Ha3HAYUTL UM 3HadeHne 1, To
3HaveHne f aBTomaTuyeckn byger 1 .

MakcTepM — 3TO MUHUMAasbHBIA NO BKAKOYEHUIO Habop
JINTEPANOB, HYTO €C/IN Ha3HaYNTb UM 3HadeHne 1, To
3HauyeHue f aBToMmaTuyeckmn byger O .

KoHbloHkT B IH®D comep>xuT MUHTEPM.
OTpuruaHue gussionkta B KH® cogepxut makcTepm.

Ecnam f He Bbipaxaetcst B Buge s-KH®, to f cogepxunt
MaKCTepM pa3mepa xoTsi bbl s + 1.



Noes nokasaTenbctea switching nemmbl

* p — naoxas NoAcTaHoBKa, ecau f|, He Bbipasumo B s-KHO®.
e Yucno nogcraHosok pasmepa t: Cl2%.

e Yucno nopcTaHoBok pasmepa t + s: CETS2tFs,

e [lpn t>%n:
Citts tl(n—t)! _(n—=t)...(n—t—s+1)
Ct (t+s)(n—t—s)  (t+s)...(t+1)

e llgesi: conocTaBUTb KaXkhoi Naoxoli NogCTaHOBKe t
NepPeMeHHbIX NOACTAHOBKY t + S NMepeMEHHbIX.
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[lokazaTenbCcTBO

f Boipazuma B k-JH®, p — nnoxast nogcraHoeKa.

3acbukcmpyem nopsifoK NepemMeHHbIX.

t1,tp, ..., — 3TO BCe MUHTepMbl f (B andaBUTHOM NOPSIAKE).

MycTe ™ — 370 MakcTepm f|, pasmepa p > s.

MycTe tj;, — nepBblli MUHTEPM, KOTOPbLIA ONPOBEPTHYT P, HO
HE OMPOBEPIrHYT p.

M1 — 4acCTb 7, KOTOPasi COOTBETCTBYET MEPEMEHHbIM .

01 — NOACTAaHOBKa NEPEMEHHbIM 771, KOTOpPasa COrnacyerca C
ty,.



[lokazaTenbCcTBO

f Boipasuma B k-JH®, p — nnoxas nogcraHoeka.
3acbukcnpyem nopsiilok nepemMeHHbIX.

t1, tp,..., — 3T0 BCe MUHTepMbl f (B anaBnTHOM NOPSIAKE).
MycTs ™ — 370 mMakcTepm f|, pasmepa p > s.

MMycTb t;, — nepBbIi MUHTEPM, KOTOPbIV ONPOBEPTHYT PT, HO
HE OMPOBEPrHyT P7] ... Mi_1

mi —4dacte 7w\ {m U---Umj_1}, KOTOpas COOTBETCTBYET
NMepeMeHHbIM t..

0j — NOoACTaHOBKA NEPEMEHHBIM 7T;, KOTOpasa cornacyerca C t/l..

3aKOHUYUTb, KOTAA 1M ... T, = T.
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[okazaTensctso (npogomkeHne)

[MbiTaemca no poy ..o, BOCCTAHOBUTL p.

t;, — 9TO nepBblii MUHTEpPM f, KOTOPbIli cornacyercs ¢
NOACTAHOBKOMN POy ...0pm.

Z N ¢ — ABE CTPOYKMN C AONONHUTENBHON WHDOpMaLNEDA.

t, copepxut | < k nutepanos. Mepsble | bUTOB CTpoUKK C
FOBOPSIT, KaKNE INTepasbl Ha3HAYEHbI NOACTAHOBKOMR 01 (71).

B ctpoke z 3anncaHo, kakne buTbl OTANYAOTCS B 01 W TT1.
Boccranasnneaem 7.

t, — 3TO nepeblii MUHTEPM f, KOTOPbLIA Cornacyercs c
NOACTAHOBKOW P02 ...0m. U T.4.

z € {0,1}P, ¢ — ato cTpoka us < kp but, B KOTOpOII p
enuHuy, (BONOAHUM HYNSIMU [0 CTPOKU 13 kp 6uT).



[Mopgcyer

e Yucno pasaunydHbIX C He npeesoCcxognT

cp, < el < ((:/”g)p,, = (ke)P.

e Yucno paznuydHbix Z He npeBocxoguT 2P,

° ﬂ'Oﬂﬂ NAOXNX NOoACTaHOBOK:

CETPot+POP(ke)P n—t
it < (4ek

)P

—t —t
"~ %ye < (100K

< (8ek
n n

)P



